Synthesis of first trimester placental alkaline phosphatase in cultured human term placental cells.
Alkaline phosphatase activity in human placental cells transformed by a tsA mutant of simian virus 40 (SV40) can be greatly induced by growing these cells at 40 degrees C, the temperature at which the tsA transformants regain their nontransformed phenotype. The induction of alkaline phosphatase in these cells requires the synthesis of both RNA and protein. The induced alkaline phosphatase from a SV40 tsA30 mutant-transformed term placental cell line (TPA30-1) was purified, characterized, and compared with alkaline phosphatase from term placenta and first trimester placenta. The form of alkaline phosphatase found in TPA30-1 cells differs from the phosphatase of term placenta in physiochemical and immunological properties. The TPA30-1 phosphatase is, however, indistinguishable from the alkaline phosphatase of human first trimester placenta by several criteria, including electrophoretic mobility, apparent molecular weight (Mr = 165,000), size of monomeric subunit (Mr = 77,000), heat lability, and sensitivity to inhibition by amino acids and EDTA. In addition, alkaline phosphatase from both TPA30-1 cells and first trimester placenta can be inactivated by antiserum to liver alkaline phosphatase but not by antiserum to term placental alkaline phosphatase. The induction of first trimester phosphatase in cells derived from term placenta provides a system for the study of alkaline phosphatase gene regulation in human placenta.